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Abstract of JP2004087073 

PROBLEM TO BE SOLVED: To obtain a high reproduction output in all included recording marks and to 
realize high reproduction durability when recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or recording marks each having a dimension which is 
equal to or larger than the resolution limit but is close to the resolution limit. 

SOLUTION: In the optical recording medium having a noble metal oxide layer, the noble metal oxide layer 
is deformed by decomposing a noble metal oxide to form the recording mark string. In the noble metal 
oxide layer wherein the recording mark string is formed, noble metal particles are irreversibly deposited 
and the deposited noble metal particles are irradiated with a reproducing layer beam to read the recording 
mark stream. When a wavelength of the reproducing laser beam is defined as [lambda] and the number of 
openings in an optical laser beam irradiation system is defined as NA, the recording mark stream includes 
at least the recording marks of which a mark length is < 0.37[lambda]/NA. 
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7- 9I#it < Si) Y . *f8flcj; ^> 7 t g, C N R t it 2 C Y » Bft >: S Z £ V) 
. Bfl tt . 7 - 7 ^ # 0 . 05X/NA)5l±.HC0. 0?A./NAM.±<9le?i7-9 

t§e'|gS7-7 9'j<9SicJiffl-r3e>:»f»*uii. 

[ 0 0 2 8 1 

*igBS7tt. leSBfc. sssmbfct #8? t, 7S^smt?»Ji- : f 3 ic2^tr#sf u . si 

fl-ICfii#S<«'K SCNR*l|iJftSU. -fi. letlA7-3y,fc6f/t fcttft£A7- 
[ 0 0 2 9 ] 

n<4>X*;H*-®gffig,<£J<i>7. &«ift<l;C*lliD!X#f!S3$#7tt. U-f-C- 
^<?>A7-^|Slb7J)o7£ J ttl^lESit* £ tC*IIS^ICS^g|Hb1»JilC#it3^gtt 

g« 2 i^-^-c-A<i)A7-^|fiib7*)^7t j ta»fiesi^3yj;^ii4^cti 

BSHt?»ElC$-2.3f*gttll£Z. 
[ 0 0 3 0 1 

UAl#->7. *f£B8lCifr II 7 ifiiiA 7 - Sir J: C*S4 A 7 - tt . iSCNR#H^tl3J;?ic 
^«ttCi*£r*ltt*<fcl). Sifir, *fgUH7tt. fttb<tt2 5otB^±, J:'JfiH<» 
4 0oLB)U9CNRtf#^^^#MSlll. 
[ 0 0 3 1 ] 

^t, *%m<Dtzm/&3L n&vsmtti 2 isit^ u 7 . 3 . 

[ 0 0 3 2 ] 

B 2 cm-rgft«a 

*f§«<i)*ies«ftQ«fi!re i Jt@2cgit. ss^c, s 1 stettiis 1 

. *£SB!Hb»l4. SZ^lttln. *%iR§ 5 ft J; C » 3 SHittJg 3 3 t C <9Hl7 
[ 0 0 3 3 ] 

( 0 0 3 4 1 

ttBiftttSctt. 2 8^±<c>*£fiBHb?»#S*i7*l7U7 6 < *:l). t^Jgfc. 
Se<bttStt«l«ll7^t>7t«t<. 1 tn i fli'>«<>:eia©*4SK<b©tg*r 
Zlt«&fSlUfcSgfcJfc7ifco7e,fcU. *. £ U . « 4 g ft lb tt 1 IC 2 ««. ± <?> $ 4 
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g&ttt&tfS*? ft 3 8& . iE*i^C2««.±0g$g&jtfc<9*^T#|e]'itCI3:#8?U 

'j . ? tin z £ *) ten/ j ii j ? y# 9)2 . l # -> 7 . s £ g & 

[ 0 0 3 5 1 

fttfS. < « z # >; . it ctii u u. io 

[ 0 0 3 6 ] 

CSillCNRtS^jftCO:. BJU <tt 
o. 5 < y . <fc ft * i, < tt 

1 < X 

«)CNR*6<2o7Un^iD, tt4&S?9etlY'-9?St*ett7-999?ff£r 
y ^ 4 . «fc V ft £ I < I* 

X< 3 20 

UP*. 2 £toCtt . 8 * U < tt 

1 ^ y 

2 < y 
YtJ. 

[ 0 0 3 7 ] 

Si II C N R t I fed&ICtt . ft*0<tt 
0. 5 ^ X ^ 1 . 5. J: «J ft * U < It 

0 . 5 ^ X ^ 1 

? * Z . X#/J\?tf 3 VaCNR*8iJllC< < . X#*3=rrZ*A»Ox#*$£ 
[ 0 0 3 8 ] 

*3&CfiillCNR-£ii3*.<>)ICtt. »JK(J 

1 • 0 ^ Z < 1 . 5 

Etf/J\rtmaCNR»«i5M:<ll. -55, EEigT-O-e ^SSl. Z# 40 
1- 5 t »*. Z A 5 ^fcft »R* JBflTT Z C * tt Bit?* I . 
[ 0 0 3 ?] 

ttifir. ®£g6S<t«/g4 <9fflJfcl*. * 2. I* « * X & C «fc * Z C Y »~t 3= I . 

[ 0 0 4 0 ] 

«tiiltttl4«)S?tt, »£U<tt1~30nm. J;'iSH<tt2~20niti?Ji 
2. tiI8fl;aS4*»tJ'n. IglV * 7 C VtfSSU y. 5£5g U £1211/11 

4Ri»»i;iii:<ii. - n . ftiieitaS4#)iti , n. sncNR#iu*< 
« j . 

[ 0 0 4 1 ] 

H2im3fc*iRB5t*«;*ofe*Jl (B5C«t»») £. *5gffiCS3?-ftZ 50 
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<<. tfl-CSUCNRffifiJlICO). 4b. 3fc<}&iRJi5tsStt>2u4£ 

cairitZ«£H*fc»Ji4<S>tt*l/llS?-tt. 2 0~ I 0 0 nm"? ft i . C <9 J§ S C t £ 

■ Btta/Mffgrrz * . n zm® it® i§ q x^-zn «^ 

[ 0 0 4 2 ] 

Jtn* (pvd) *. <t^wafflJi8a (cvd) t»ii3cv»?f?. :ti^n 

?tt. SiS*-!Ty|-tlu, l*tS«JZH7lll?S6ft^vyy>7a# 
SHU. 
[ 0 0 4 3 1 

*«ft«5tt. SJ^Cl,-1l'-C-At*|[l,7PSt]:^J;'J > 

!Hb8j£4 tSSU 7*£gtfiBt SitT ? . * £ B tt <b JS 4 I* . le^/S*ffl<i)U- 

atlCNRti3CV»HV«2. 
[ 0 0 4 4 1 

**^S5tt. l^-f-C-ilUci'ittCffitJJiyclKtJ. ^QfcAftCtt 

II . 

[ 0 0 4 5 1 

x*t3t'*S*fcl*ft4 (£BHHtft»tfaS7a*) tiffi*VtU9#«U < 
. *««fi 5 C3*ra I ± le» fttlffi U *t DC * » ^ . '>5<H8iJ(J;C*/J 

[ 0 0 4 6 1 

8 U^&/ifcKTett*t?gf<i)fflEEH7R, 
a I (Sl^Te, .J , . t M t 

xBtft b . a-ftJc&ffcttJg^Jtt&U. » * b < tt 

0 ^a.^ 1 . 

0 < b < 0 . 2 5 

llM<i)SSitStt»X^ni, **RSC^^Ttl2fi(iiB!tttttff^ + 
frfctt'/^fl). ilMttHcltr a 5; u#. fcfcJttrin. A?, Au, Bi, Se 
. ALP. Ge, H . 8i, C . V. W . To.. Zn, Ti. 8n. Pi. ? <L* £Z/ 
*±&?c*t ( S c . Y ft *Zt=7 y 9 / 4 F ) #mR7Jl7'>2< U llflfftj Uli. 
[ 0 0 4 7 1 

««&. lies; 1 ?s r ti 2 fflEjrt to&tctt. «*fteiia«* b 7 jo * a7ii 3 

*S£<bi5tittfttt. ttaJt*®J5ll**2ttAHift®Att¥%®tiitt?!IHb 

7. JfSfiffettgastf h « 3 iehy- 9 t a lestm* t -z&ntii g 

[ 0 0 4 8 1 

fcftftff 5ttflft<tettttf|j»i;«<;. #0. #a*7-*3*iac»ii7. ftSSSNbtt 
S4CSUl2S?-?«ittlBfitII»Ctt.a»ii|c:*qSl'Ri5iiin^<?)j»«)Kc<):V 

. *«"Ri5ttieSh7y5^iDiic«stticea<brii2. t«fct7-?i] 
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[ 0 0 4 ?] 

ttAibi*. ffl*fts*»c« it 2 etftA9£iittA{t («)■«:) u-r-c- 

tSflCioTfiJClinn. fc£U. ft&iRg 5 9iiAfl;R!9l?Ht U 7 I* , fig 
[ 0 0 5 0 ] 

VaSi|C$§ti:< <«Zfeft. 8H<ttZ~20flnm. J:')&H (ttl 0-1 
OOnmHJ. 
[ 0 0 5 1 ] 

[ 0 0 5 2 ] 

» j ft 1 3 i , 3?. a a 

s i ir e * a 3 it*. l^s/si^lcS4SK^bttA4#^e^^2^s^1tln75lo)CJSflft 
c vicj; «; sa 2 t«it ? fcwc. &i*9t war ifcwiciJit «>tiz. 

552SSH*l3 2l*. CNRI*3±ifr<fc&f*£g|S<b&£4<9fcg<9;fcWC5£it>;*l2. S 
3^1i$i3 3tt> **©fi5-t*a*Zfc«)Cfiit«J*.3. sS2^&*#Ji3 2l*. ESJf 

*c*4B«ft»s 4 ?©sa»acff -> 7t*nA5i)(jiUtt. £pu nine 

UiC V t I) . 

[ 0 0 5 3 ] 

S8t«ftB<?>g7 I*. ^<9«*tf + frC*ff?ft * *7C«lifc£1-llB:j;Wtf . aft. 
» 1 3 i tt i O~ 3 0 0 nm, 3S2K14*E3 2l*5nmW.±i 0 0 n m*5S. 

ft * U < I* 1 0 - 6 0 n m . B3tit«ttff8 3K1 0~ 2 0 0 n lti?Ji ? C I u 

. » 2 Sff&ttl 3 2»Stf TtStr^t, jai8Si^<i)CNR#fi<«,7U* ? 

[ 0 0 5 4 3 

S^fftSciu^HtHTB, Si. Ge. Zn. a I , *±Six*isy 

#^SR7*i2'>«< n iiosgfrtiittfiisr^tgt'SHt^tttfst in 
. <bS»>:U7f*. 2<b$* fet*«Mb*»ttS u < . eti ij 9<tftl»® za»± 

fctoctt. S4b!7-^*tttU«)VtZS4t»l*»*t<«u. 
[ 0 0 5 5 1 

*«. S3PiftS33iC. g»<5ftSt 8te V U 7 HJ US S 9 ft H J§ t » it 7 £ <fc 11. 
»* U lltf. 553S§H*S3 3ts&it3C>:BJi&2S?B2<. *<»iRJ§5CJfU78ilSfc 
[ 0 0 5 6 ] 

( 0 0 5 7 ] 

S«2B. *»©»Jttttt»t 7 fe«)C»tt Hft i . g«2<9JP7f*. 0. 2-1 

■ 2 tn m . b < I* 0 4-1. 2 mm Y TtltXJ: II. £« 2 CI*. «8. |-5vt> 



(11) 



JP 2004 87073 A 2004. 3. 18 



[ 0 0 5 8 ] 

^JE*tt&cS«±ICft§b7t,fcl>. 
[ 0 0 5 ?] 

ti. 2 <5«j3?*mtt . a>m * t ti j m&*>mw&.#)? c©u . mi. ti 

•[0060] 

@3c/Tvr«fttt. a 2 cmr«*<?)» s a 8 ±c, &»Jb 6 1 tut ^ai?}) 10 

»? tt 3 . 

[ 0 0 6 1 ] 

&tj^6t!£it2C*C<fc'). fii«f>R#£ , J*?ftY-7fittoaefiY-9<i)fl£ai# 
3 V t IS b fcfttt r -l -7Stt<2>*UKajl? ? . ^©£0). i£ f$ # 3fc -£ £ ft f C 

fette*<9^»t «air z c v c j; y t ti 3 iehy - 7 . *«t>v. iiiij^^H: 

USetttitftBT. $ 3 3 3 V&**l6V<9#ll7'&*}b£ft* i t<i>#<i>#n-? 

S» b * <5T*Ji)ll#?'Jffl? 3= J «fc ? J C»*«it r J C v 0? 9= 20 

[ 0 0 6 2 ] 

» & < ft 7ttX. ft£ I»ft»i4 Cft I) Ti£«J§*» * y 7 7 y ? C R 

2fi»*09fi»a»JftCfi(«3t<l). fl»#lt£0«fc*tt?«t/hft£S7-7<?>C 
NRtf6(5,7U?. bfc#o7. 6 <9f??tt, * * ft E8 7 - 9 ft «fc Z* «/h 

«2ST-?q>a»C*ll7t»SCNR»»iJllU?Cfitt3Ut>»tt,ll. * 
fi«!6**tt»C*U7X»ftca5£*-ftaj;Utf . «Ht. 1 ~ 1 OOntn 
> Hc2~i 5nmi:f2c>;#»t hi. 

[ 0 0 6 3 ] 30 

6 tt , A I . Au. A3". P t . Cu. Ni, C ^ . Ti. 8 i #<i)t IS 

[ 0 0 6 4 ] 
3 . 

[ 0 0 6 5 ] 
B4r?/Tv*gtttt% 

H4C BZC*tS{f<2>SlSIC{tfi3l%X£Bttfc»Jl4*<;>ISc. *r 
fflfi*H 7 t Sit £&£-7-& 3 . 

[ 0 0 6 6 ] 40 
** IKftttl 4 Cttttr J ICttS b 7 . fS £ nf <9 X £ g i& 3- <9 ffi S g # £ ft 

I). ft SfiftffiS 4 IC«b T , X£ gilt* <9frffl5gg t fiT t ft 2 ®«t 

±t tti»«t t oJB?*) v . eft t i3it i c * c«fc y . gtt ft u nac*^ t «fc y fin 
fi£A7-7lol¥<2>CNR#*tiiliZ<fc'5cft2. 

[ 0 0 6 7 ] 
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[ 0 0 6 8 ] 

*r as gits 7 oMffij&tzftfomfc? nr . ®Bb & p v Di^cv dj* t fflu z c * # 

[ 0 0 6 71 

« ft . 03C/fv*&«£6*B4ic*TWai<?5i/f7>:t. itc»«t7tJ:ii. 
[ 0 0 7 0 1 

z . 

[ 0 0 7 1 1 

. ft II C N R 1 41 2 C V 13: 3 . 

[ 0 0 7 2 1 
[HB»0J1 

» * K* X = 6 3 5nm<5>U--P-C-^t»W*Z€fr!S«Cy ?7v? (fg#HI?e 
v f 5 3 0 n m . IIiS7-7I 2 6 5 nm) V. lOl!NA=0. 659*?S#'; 

3 1 2nm : IiiR7-?I1 5 6nm) *tf**ftU7»*U7*>3*T , <Z78T«R 
1 (A^77y7ttSDDUl 000) t ffl W£. lElift«fc2/fl3=<9B&<<>ia>igtt6m/ 
SVlfc. 
[ 0 0 7 3 1 

C<!>ff«Rt?tt. fi^fif^C y 9 7 y 7-# 1} iil«r ftfeU -r- C - Att, H 

4t?c £ V *. i* . EMCyf4 0 0 nm (Y-?fi2 0 0 nm) <9ie 

S? - 0 nonZt*. X= 6 3 5 nm. NA=0. 6 09«*g«Cy 57y??Rii8 
£ £ C IB 3 U . X = 4 0 5 n m . N A = 0 . 6 5 © y ? 7 y 

[ 0 0 7 4 1 

Ufe#o7. i«y|f¥?7y7C»ll7CNRtf8US»CVIt. tt»K'i?«E«ie 

tzcvtt. ivmifs cff^-zieaT-7*»«ujfe.c * ts«rz. &*b 

«Cy97y??ttagSi#^g?, 6»*ffiCy?7y??ttj8iSS4#)JI5t 
ft<i)lES7-!7tfi4tJRlC> fi»lligCy 77y?tSHfeiaiStft?(!)^CNR 

[ 0 0 7 5 1 
[ 0 0 7 6 1 

@2C***7C. Sfi2/SlSiftl8 i /*£ SlHtfcf 4 / 35 Z®m&M 3 2/ 
**tRS5/S3^*»g33#ii«2ai«|llt#r2 3t7*W5^>7-^tr^U*. 
. *f <!>a***»B*tt. * y - M« < 0. 6mm) /Zn8-8i0 2 ( 

'30nm)/A>O x (l8nm)/ZnS-8iO z (40n») /A>- I n-8 
t-Te (60nm)/Zn8-8iO 2 (lOOnm) Y b » 7 craRHnfiZ 
•2nS-8i0 2 ltt. €^Jt7-£U;fefij<£tf(XnS) 85 ( 8 i O 2 ) , 5 ? J> 3 
y-iTyl-tAMSSt^ZAy^nrtJCVCfc'JiBfrU^. A ? O x g tt . A 
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f / 0 2 =1 0Sccm/1 0 S c c m Q %. £ & <D $ £ # J %® t A f 9 - >r v h t 
ZAyJ'JjytlCUCJi'JRJtUfe. »KrilAA>0xC»«»Jxtt1?»-,fc. 

A>-ln-8i-TeIit. A>,. o In,. 5 8t 60 . 8 Te !8 . , ( € a, % 

[ 0 0 7 7 3 

. fi*S«Cv?7y?CJ; l J 1. 2mW<!)A7-<5l'-f-f-/,t 3»SISS«t 
2 C V C J: ') . ft<!ftiRM 5 t SS £ ft 7 ttfc. « ft . « c« V <?) « U R «J . JX. T <9 IS 2£ #J c 

[ 0 0 7 8 ] 

12 H A 7 - 1 OtnW?, MCyf Z0OniB~1. 6um (7-7f 
1 00~8 0 0 nm) OlBiiY-^yiJt^tiYtllEtiLfeeK fetlSiCy!?7y?tffl 
H7«4A7-PC=lmW^tt4fnW?SSl. CNRt^tlfe. SS*t@6C,Tv 
t. 

[ 0 0 7 ?] 

@ 6 # >> . 7-71 4 0 0 nm*l (0. 37A./NA*ifi)<i)IEtl?-9#«i«?|gSS 
7-9?Jt«iT2iC. BiA7-t4mWn?C VCJ:V}!llfflCCNR»)iXl 
7llZC*#lo#3.}tC. Y-?520 0nm<9l5ftY-7#»;£3Y-??!J?tt. 4 
1<tB*U7&llCNRffff?ti?uZ. 
( 0 0 8 0 ] 

*«"R^5 ©Jasr (c^Jt) tGe z S fc 2 Te 5 (S t o . 7 Te 0 , 

[ 0 0 8 1 ] 

Mletfe@1 (B) #£^01 (C) C^taTtlFvtTEM^Stt, C <?) fll V |b) & # 
[ 0 0 8 2 ] 

SJi6«)1-1>:|51SlCU7-9->7-^t< , FSUfe. feSU. *%<Rl5ttSSSlbrtt55»o 

k.. 

[ 0 0 8 3 1 

- L*\m? ttT . MCyf 4 0 0 nm (7-5i200nm) © IBS T - 0 m t 
A7- 6 mWlflESU . SfS«Cy97y??fflU70. 7 mW9A7-?Si Li V 
C*>. 44<tB0CNR##iilli. 
[ 0 0 8 4] 

XC> 6»l«Cy97y?tfflH74mW<9A7-?ISfflCPiiUfeVC^, *3WlC 
tt2 2AB<5CNR*#mife». A P] c G % ± C » « U . t O & . 
Cy?7y?tSU70. 7mW<9A7--?«4t-feVC?». C N R UtlH *L i! # , Jt , 
[ 0 0 8 5 ] 

4mW<i)A7-<«)U--^-t--/,taiKteic®liufev?=icl2S?-9?y»t^)auic'y 

H#tt7*lTl)3 mi. C <4>IESI Y - 7 *!)IC*3 U . fit8«C y ?7 y??f 

e^bttg4cA^ffi^t*ra5rtf^5^^ji^«^|^tfi 0 i ^ ,<^)v^Jt^nJ.r5Jt>•^; 

. Cfl)Jt««c«it JE«/«4)Sfttl:. ti£<b££»t& ,7U JA?. SitgJPn. 
J. APPI. Pkvs. Vol. 3? (2000) PP. ?80-98lClfil?ril7 
II 1 £fcCiSll. C<i)Jt««ll * ±IB£HjflJ 1 -1 *<5> tiSft 

( 0 0 8 6 ] 
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nnm 1 - 2 (a 2 a&jj = % agent® p to. ) 

^ilffl1-1C3Vtt?SiSe<t«9l4tPtO y (4nm) df**Ll>->7-/l,?tf8U 
£ . PtO y Itt. Pt5-y y FtA)"/0 ? = 5 Sccin/5 Sccmi5afiJk<!)I 

[00871 

C0"f->7-)HC^l)T. IESA7-1 4mW?, E C y f 1 6 0 n m ~ 1 . 6 U m (7 
-9fi80~ 8 0 0 nm) <j>7-9y'Jttft.YtiafiU. fi^SUfy ?7v?tlll7 
SlA7-P)- = 1 mWifctt4mW?S4li. SS S t B 7 C * * . 
[ 0 0 8 8 1 

@7Cfill7, S4A7-P)" = 1 7-7I»4 0 0 nm (0. 37A./N 

A) <fc ') /Jv?" < S 3 V C N R#it>StCM'> U , 8S1^ J; A? II 2 0 0 n m 9 Y - ?f 
ttCNRfrft«Jll7l)«ll. CftC^U. SiA7-Ph = 4mWftt, flftft?l£ffft 
555S!/J\«lEST-!7?J»-57t. tlCS DC N R #i ^117 II J . * ft C 0; . 7 - 
951 50nm&±<9£7<i>!eii7-9?. 40iBiU<i)CNR*i^tl7ll?. 
[ 0 0 8 9 1 

A?O x tlllfc@6VPtO y ?Jai)fcB7*?Jt«*3*. jtgftftS£#5j£2S£ 
A7-Pr = 4mW(9Vf . £?©7-7£c3n>-7@7<?>&7#CNR#ig;t> 

t ll . 

[00901 

Jw IS U £ B 1 4 (A) . 01 4 (B) fir J; 0 1 4 (C) C^HTllfvtT EM?*» , 

. *t<j>£«IC»l,-7tt> i5fiJf$Cft&&£5l*lSi^t?t±£#o;fe.. 
[ 0 0 9 1 1 

ZMM i - a (B2<Pftft:ft*ftftftftPflio.) 

X«flM-1C»itZ*ftftBHfcftft4tPdO E (4nm) Cf ifet>?*tfFSL 
£ . P c£ 0 1 1* . PA^-VyhtA^/Oi! = 5 Scom/5 Scoine)5iiJt<!)ig 

eyxtigi i 7XAy ^ ^rtzcvc-tvifrui. pio z c*«tu»i. 1 

07Jnt. 
[ 0 0 9 2 1 

e<?>^>7-;nc-5ii-7. s^n^e y 77 y?viai-(i)XfStsn7, SM#mett 

A 7 - 1 IfnW?. E?5Cyf 1 00~8 0 0 nm (7-7S60~4 0 0 nm) ©7- 
9 Wt ^tlY tllSftl, . S*»fCy ?7y?tffll)7, £ « fflj H H £ A 7 - P t = 1 

mW*fctt4mW?S4ife. SS * t B 1 5 ic * T . 
[ 0 0 9 3 1 

B1 5Cfill7, i4A7-P|-=1inW(!)n, 7-7SffZ00nm£V<h?<ttZ 
KNRtftaca'>U. ftftBl^J; ') /h 7 II 1 5 0 nm<!>7- 77RCNR fi 
*«4l?llttll. C*lC*fU. S4A7-PC = 4mW7B;. 18 ft ft S 4 * A 5 2 ft /]\ £ 
lEfi7-77*&^7t. +«-ICig;uCNR#imilTllZ. 7-711 0 0 

nmJ^lQ^T^ail?-??. 3 5<£BJ&±9CNRfffti;tL-Zll?. 
[ 0 0 9 4 1 

2 ft, Ri-<<)'?->7-)un:oii-7fe«-g¥^Cy77y7-tffli»7ieiiff4tffo^.ve?>. 

IESA7-1 2mW\ RiA7-PI"=4ffiW<?)$tt?, ft ft St # «fc 'J t il\ 7U 2 0 0 n 
m <?> 7 - 7 "7- 4 UBQCNRtfiiiafc. 
[ 0 0 9 5 1 

X Eft 1 - 4 (®?Q>&&: PtOvMQ&ZniimFJ:! it&) 
£&$1-2<9«ifcCfirll7. PtO y £Pj£lCB&U>*t#A)-/0 ? tl'ja>U7. 

i (SCt - Scorn) cjftVR, 
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y = 0 ■ A/"/0 2 = 1 0/0, 

y = 0. 75 : AC/Ot = 7. 5/2. 5. 
y=Z ■■ Af /O z = 5. 0/5. 0. 

X = 3 : A f / 0 2 = 2. 5/7. 5 

7 ft 3 . Cft'50t>?^C^t > &4<<>l3aieSA7-7> K W C v f 1 6 0r»m~1 
• 6um (7-?«80~ 8 0 0 nm) <9ieH7-??Jtt*iYil.!BtiU. I»8«C» 

[ 0 0 9 6 1 

* , i?J»i&@1 0C, MCyf 4 0 0 nm (7-75 2 0 0 nm) 9 !e ft 7 - 9 
J!»*Z#KJ!tryfi. 6um (7-7I 8 0 0 nm) <9E»7-9Wtlt«;jgi,f*£l, 

t 0 0 9 7 ] 

SEA 1 - 5 (B2<9«g : Pd0 7 l< 9»$ g£flr.t7thfen 

%mm 1 - 3 «9«J&C3irll7. P olO z S^WlCfS U 3*iJkA r /O z t SUSP L 7 . Z<i> 

1 (St : socm) <9it\:B:. 

X = 0. 82 A/-/0 2 =8. 5/1. 5. 

y= 1 . 10: A/-/O z =5. 0/5. 0. 

y = 1 • 1 z ■ At /o z = 1 . 0/9. 0 

7ft2. Ctl^t>?K«l. 8mCy77y?till7. * 4 9 « it |g » A 7 
-7. KH£y?200~600nm (7-9*1 00~ 3 0 0 ntn) <i>!eil7-9?yt 
^tlTtlle^U. a*llCy77y?tfflll7 4mW<i)S4A7-?SiU^. *S£? 

@1 ec/nt. 

t 0 0 9 8 ] 

3CV##*bllC ZQlBRRlf Claras Off 

. «R*CSHSar* + Cfti7 J«*S>Jt*t«U < S< 07fc. I. 5<2*21<fc? 

[ 0 0 9 9 1 

- i?ffSL^A?o x i (x=i ) ttnt>?^Y, pto y Ji (y = 3 

) <i>J?7t8nm>:bfeli#tt£2iS0Jl - 4^Sct7tfSltt>7HCTll7. 
EflCyf400nm (7-H 2 0 0 nm) <9lBti7-7y'J<frJ;C*E5yt:-y;M. 6 U 
m (7-9l 8 0 0 nm) 0l£ti7-75!lt. 6*8gCv97y?tfflll74liiW9fi 
3LM7J7**') SlffSl fQCNRQXittm^X,. SltBI 1 C S * . 
[0100] 

01 i_z*i>. *^se^taii4 ^ t 7 p t o y gtffin^t->7-^c3yu7. siBXtt 

SA7-?8'jglilitfio7tfaUi:< <**-?*>Z***miJ 

e 

[0101] 

Xftfll - 7 (0 2 <9ftS : PtO,Ig)Bi§ cj : 7a:») 

PtO,,»H***aBKfciM4ty=3*tt**#?»«i,.-'*©Mj|t4~80n 
m<<>eB«7£gb£S#tt£J6flll - 4VHSCU7t>?Ji,tffSUt. ctl^<9t 
yynto, J tftYft0lil*tt7E?)eyf4OOnm (7-7£200nm) ©!eti7 
- 7 §BtiU . fiiiftCy 7 7y?till7 4ltlW<!)fliA7-7liSl, CNR t 
SIS U §^>7^<i)PtO y fi9inCNR^IIStt. TJ?7 cnrj com-? 
H7, 

4nm : 44<tB, 
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8 n in : 4 1 AB . 
1 2 n m : 3 0 <L B . 
1 6 n m 2UB. 

1 8 n m : 2 8 dL B . 
30nm: 2 7 <£ B 
"?*> -> n.. 

[0102] 

%ff§ffl1 - 8 (El 2 Q«3S : P^O, l(Dl § <firJ:Ifr») 

P(iO I »i{«JtiItfl;1»i4tz=1. 10>:ftZ£ft?J&i£U. ^©Kgt 2~ 

»i<5>*>7^C. S*Siev?7y?tfflU7, t ft T ft <9 * » * ft "? £ 5'J C v f 3 0 
Onm (7-711 5 0nm) <9iett7-7 5!)tlg|iU, S*|«Cy77y?tHU7 
4mW<i)fiiA7-?Sit. CNRtSltlJt. : &^>7-^<9PcLO z: l£i)JfrVCN 
R*<9(3«tt. rj?r : CNRJ 91?$U7. 

2 n m : 2 6 <L B . 
4nm : 3 5iB« 

1 Onm: 3 ZAB. 
1 5 n m ; 2 6 <L B 

o fc. 

[0103] 

>7-^c. ieSA7-?mW-?ffi?'JCyf400nm (Y-9S200nm) ©leST- 

7 5<J t 12 S U . fi*S«ey9 7y?tfflll7 4mW9«4A7-?fiSUJt VCi. * 
««S5ttEfifiKNRV9lftt. 

8 i : 1 9 d B . 
A u : 2 OctB. 
W : 2 4c£B 

[0 1 0 4] 

COKStt. 3f»iRS 5«J*tm HTAu, 8 tJtKWtSim, ftZittiWtm 
I) I J8eiCJt^fig?«!gti}f«:#g < ft Z C * t,?vb 7 11 Z . X£ gl$fctt£4 t«S)f * 
ZA*O x ^fti#tt«iR«&^/Jvri) £40. C<9£I6flIICtfit2$ft-?l*||;aflr* + # 
Vft'K ffif|Btc#» I ft l). U£#,T. 3§Wft*<!&iRE<i>&lE#£S Y ft 2 . %*a 
S5tAu*fettS i7#tfUfcig£ctfrft»tt#$«;ftft#^;fecj)tt. AU<5S&» 

u^A^Oxgcattefc'jc^ofcfcw^asvtitijft. s i <?>i§ 
■?$)i^^.iesi«©*^sejbajS4icififitjs^f^t?igu^e<?)v*^>;ft?. 

[0105] 

Sftffli - i o (Ea?ott &: g?i%fi.tta3?o«Egttiftc,fc3B:tt) 

>7^ICol)T> leSA7-14mW?. SMCyf 4 0 0 nm (7-7I 2 0 0 nm) 
<i)ieS?-9yDtle»U. fifS(SCy97y?tSU74mW9SiA7-?Sil,j : 
*C ?>. CNRttHmiftfl-,*. 
[0106] 

lleleST-^^JtiS^^^ey^JyT-tfflllTO. 7fnW«()fi4A7-tSi 
U£*C^ t CNRttif >;ftft#o£. tftftt, «gil4t^^«7ft-,jt. 
[0107] 
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(01083 

jj&JU -1 1 (0 ? Q>$& : % 2 5*mftS 3 ? QilC^ "i ) 
SS2g&«ttl3 2<<>IIJft1 0 0nm*Ufe&#ttmg#Jl -1 Y 0 & IC U T * > 7- A, t 
ffSb^. C0t>?ilCiESA7-1 imW?, mCvHOOnra (7-7120 
Onm) <9t£$iY-7?!lt!e?fl,. fe»gffiCy!?7y?tfflHT4tnW(!iillA7-? 
Siot)::?.. CNRB»i;ii5#^Jt„ 

[01 0 ? 1 

±ieiBSY-!7 5ytleSUfeHS3r<fc&ffi«-^^i:-y77y^CJ;')4mW-?SS 
Ufe&O-tflYftlCJirUY. S*SffiCv97y?tlU70. 7 Hi WQSS A 7 
it^VCi, llftl<!)8tt40<iB)HJ:?)CNR##i5ftfe. 
(01 10] 

gfl°g]2-i (b ao«a = jgWBBoftg) 

Rit§0J 1 -1?fPRU*.-?-y7)Kt>S3^«#£3 3<9±C, jg«Ji6V:U7Jfri On 

ifi-fcc/Ai/fi*. ^ti-fftA^-T-yi-ft^Ai i-tArsistT'ZA 

(01 1 1 ] 

Cft^<9t>?iCol)7. ISJIA7 - 1 0 mW?. BUtvf 4 0 0 nm~1. 6um 
(7-HZOO~ 8 0 0 nm) ©IgliY-^yiJttJlYJl^JS'U. 6*»^Cy77y 
?tfflU74tnW<9fliA7-?BlUttSIt. 01 ZC/Tvt. 5> ft , 01 2Ctt, & 

[0112] 

01 z»«s. fiMietaucvci'j. «®pa# «t sietSY- 7 ©cn r# 

(01 13] 

Sfiietai 3C3v1-J?7VU*.l5#l*£Ig0J2-1 ^ftCUt^T-fl-tffSbfe 

. ctmct>?>7-)ncou-7. 1 t*iYa<?)«3iiBgA7-?ie5yfyf4oonm ( y - 

7S2 00nm) ©leltY-^WtlBilt. 6*I«Cy!;7y?tlll74inW^S4 
A7-?B4U^8«t, 0 1 3 C * T . 
[0 114] 

01 3»>i. Alifi69ft*tfjf<«7l2¥. SUSSBaElCftitSCNRflrfe^JC* 
(01 15] 

^I6fi l Jl-1?ffaUfe^>7^<i)Sl^*ftl3l **£Bftft»Ji4*<S>HC. tfJE 

££fi7%LTg?5ntn93<ttr'r*fi?»a?7c%c.j: , j. 04ic**«3£0-5>-> 

7- ^ t * . Ht!r^iB:. 8 i *-*ryhtA/~/N 2 = B / 2®aiJt©8fty7 

sist^xAy yy^rt 3c vc,tvf{rife. ■g.R.i 4 % s ^a^tt 8 i 3 n , -? 
& ^> . 

[01 1 6 ] 

z: <ov- yy/lc^nKi - } omW?. KHCy?400nm (?-7S200nm) <9 

iSSY-^JDtlESU. 6*SKCy?7y?tfflll7«4UtVC?,, SSA7-W3 
mW<?>^f CIX9CNR3 5oLBVi^}li. -3 . i - i -? f?SL £ ? > 7- )U 

CNRtfIX)!5]fiiA7-tt4liiW«ot<!)?, ttHi£StJ§7tf&tt2C*C 

SigS* |S)± t £c 3 . 



(18) 



JP 2004 87073 A 2004. 3. 18 



[01 17] 

?«iiB«at*ta?<79t>?ji,t»«Lt. :9t>?ttt, nmm\ - i 

[01181 

££gSHt?»^4<<>J??-;tM 8nm-?3?i2^>7-)KC, 5 ~ 14 m WfjaSiA 7 E* 
?JCyf400nm (T-7« 2 0 0 nm) ©lEtt7-7 5!)tl2St. fi»||e,?7 
y?tlll74mW<!)ftiA7-?Si^^C^ C N R tt H H tl « # -> . -55. - 
9 ? > 7- ;HC . 14mW9fi!ttA7-?. EReyfi. 6am (?-?I 8 0 0 nm) 
©lEtiT - 7 5! t lettb . 4mW«i)SiA7-?SaijtVC5, 34ctB<i)CNRtf8 
^ life. 
[01 1 ? ] 

f tS«ft«!g4«i))l7tf 6 0 nm?J)Zt>?/l,C^U. 7 HiW0g§A7-? 
. S«Cy? 4 0 0 nm (Y-7I 2 0 0 nin) <9lESi7-7?!)ttei§L t «gge v 
?7y?tfflll74mW<!)BiA7-?j|iU^VC^ 1 2 i B <9 C N R »}§H life. 
- £ . c 0 ^ > 7- ;nc. 7mW9l2SA7-?. MCvf t. earn (7-75800 
nm) ®E»Y-9Wti2SL. 6»S*ey97y?tfflll74lnW<i»il4A7-?fi 
StfeVC^ 3 3c£,B0CNRWiimi;fe„ 
[01 201 

« 

[01 21] 

U # U > S££iHt?8E4<?>J??-;tM 8nm?J>It)'?)l ( ?tt, 4 0 0 nm<5Cyf ( 

iss? - 7* 2 o o n m) 0Y - 9 e)mm®n£tt*^%-!!.9 ) *) . sue t 3 z x 

/*#fi*#«#o;fe*t;mti3. - 15 . *SgKit1»l4<i)Jfr«f6 0nm<9-?->7-^-? 
tt. CNRtt6li#jliS«Si 2 . 

[01 22] 

£fc*i*i3. sr. a^s^tr^tg? j> 3 u v # ij . ies^ctt®^sji4«f u -t-c 
-/»t«fiU7iau. A?o x »Ano 2 vic*»b-7ietiT- 7 J*? 
mtiJ. u#u. lesft Hft»i4 f c a » o x »a y ttr . &# 

tci/-t-i:-/v9iiS[iRtaTS#s<«,7it,fefew. fiiffl<i>i/-i><-c-A 

»g«Vftofe<?)tt.f41ie<b»l4^*«tRi«ff<ftofefeWV:^tiift2. 
[ 0 Hi <9 fg S! S 81 ifl] 

[01] (A) tt, *%BH<4)*lES)gft(9*ffitmtSrBB7-*) 3 . (B) ft £1* (C) 
tt^aYftMJgttltt/TvtBl^ffl^S^Jj^T. (A) CfttftltQttiBKPailSV? 
ffiWa^S-fft';, (B) tt. fnW®A7-?ff4LfelS95S. ( C ) It . 

leilftlC4mW<?)A7--?ftat. 1 mW9A7-7Sil,fe»<!)?l76J. 

[02] *?grco>*!gif£#<9tt,£flt/Tv?-»i!@- ? iy>3. 

[03] *X«®%S8tttt®ft®tt«a?*?KlBB?9>Z. 

[0 5 ] *£ti0££££tt9ft9*ftfllt5?ffl!DH7>»> 3 . 

[06] Y-?^VCNR>r<?)il«t/Tv7-r77-?ft3. 

[07] 7-?fi);CNRV<!)S«t*t777?J>I. 

[08] ?-?^VCNR>:<()S«t/fvf777?ft3. 
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[0? ] S4iS^CNRV<i)lSt*t777?J)?. 
[01 0] S4i&)lCNR>:<i)S«t/Tvt7 7 7?3bZ. 
[01 1 ] SSi&KNR);(!)l«t/T.t77 7?J)?. 
[01 2] 7-7IKNRVC)lSt*t777?J)?. 
[01 31 ? VCNR^9iIt/Tvr77 7?J.J. 

[014] (A) tt, *fgB^C)5tlEJ|«ft >fv tttlBB?ft 3 . ( B ) fl & O ( C 

) u^aYasiimst/fvtsB^ffl^s^^-jT. (a) ©asm 

^»RtS^e-?$) V . (B) tt. Cggc 1 mW<&A7-?«£L*.*03:*. (C) tt 
. leSSlC4mW<9A7-?fi*L . Xll? 1 mW<9 A 7 Ufc«<??I?JiJ . 

[01 5] 7-7SKNRV<i>BStj\t777?Jii, 

[01 63 Y-!7«VCNRV?)IIt/ft777?J)?. 

2 £tt 

3 1 » 1 £%#fi 

3 2 55 2SI*+*S 

33 93 mm»M 

4 * £ g « 4t » fi 

40 ffi L *£gf&3- (A^a*) 

41 was t ^sssttt* ( p t>? ) 

5 JtftiRJB 
6 

7 ttJKCXJI 
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A y=0.7$ 

♦ y=0 



$000 10000 15000 20000 25000 
Number of readout cycles. /// times 



[011] 

60 



!* 
S 40 

.2 

I- 

8 

a 20 

| 

0 io 













■ Mark length: 200nm, AgO 

* Mark lenglfc 200nm, PtO, 
A Msrk length: SOOntn, AgO 

♦ MaAl£ngfc:800nm,PtO J 
























H 































0 5000 10000 15000 20000 25000 
Number of readout cycles. A'/ times 

[012] 

60 



| 30 

s 

8 20 
& 

3 10 
0 



■ 


K«8 




• 


EJUS 


Ag(lOnm) 


A 




AJ(lOnm) 



200 400 600 
Mark teegth, rf / cm 



(21) 



JP 2004 87073 A 2004. 3. 18 





(22) 



JP 2004 87073 A 2004. 3. 18 



7 Of-**- 

(51)Int.CI. 7 F I T-7D-K (#f ) 

G 1 1 B 7/24 5 3 8 F 

B 4 1 M 5/26 X 

(71) !fi^A 00000504? 

xmxwkni&feffz&mz 232 z% 

(74)ftSA 100082865 

fS± E# ffi- 

(72) %Hfl:t m 

m%WP*&B*fe-TE 1 3& 1 ? 7-4 -Ta -T^floSMtPJ 

Sflt&o < BT-P^ 1 T§ 1 § 1 J51imfc8;Aj£5t&fl5i££ffi$jf o <«Tt2>^-PJ 
(72)5EHB£ % H2. 

<ttiPl 1 TS 1 S 1 Sfittfii*£A/I$ti^SflJ3?f^ <l3M2>-?-Pl 

(72)5gB8£ II Bg& 

(72)36^ S K 

XlfiJ&XIK JPB1&»R*»«J 2 2 S 2 2 ^ Vt -7-*teSMtP} 
(72)$Ee8£ 4 * 

SflSHo < l*iP33 1 TB 1 § 1 H1«^«^±PJ 
F ?-/*(£%) 2H111 EA03 EA12 EA25 EA33 FA11 FA21 FA23 FB17 FB22 FB23 
FB25 

5D02? JA01 JB25 JB81 JB46 JC02 U11 LB02 LB03 LB04 MA02 
MA03 MA15 WA20 WC07 WD10 



